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(54) APPARATUS FOR MIXING AND DISCHARGING HIGHLY VISCOUS MATERIAL 
AND GAS AND PISTON PUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To continuously and 
quantitatively discharge a highly viscous material and 
a gas with an apparatus with a simple structure. 
SOLUTION: Four piston pumps 45A-45D to carry out 
a suction process and a discharge process by linear 
and reciprocating movements of pistons in cylinders 
are respectively connected with a gas supply 
apparatus 10 to supply a gas of a prescribed 
pressure and a material supply apparatus 1 1 to 
supply a highly viscous material of a prescribed 
pressure through a pipeline system having a 
manifold, structure. Respective piston pump 45A-45D 
are provided with needle valves 50A 50D for 
controlling gas supply, needle valves 51A-51D for 



controlling highly viscous material supply, and needle valves 52A-52D for controlling 
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mixture discharge. Respective piston pumps 45A-45D are so controlled as to start the 
discharge process of the next piston pump immediate before completion of the discharge 
process of any one of the piston pumps. Consequently, continuous and quantitative 
discharge of a highly viscous material and a gas can be carried out. Moreover, it is made 
unnecessary to Install constant flow rate type cylinders besides. 
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aixgSr^TotH!rie^xstfB!rie;^^!^«TO$:tt^^i§■li• 

imsm] mumm^mi, \>^ttii}'(r>h'xhy^ 
yr<Dotiiix®i!fimi-mm)6.x'm<o\fx h y^y 

«rie;<rx<ottiii&«ij<»fflco:::- Kyi^zw^friEiSttiswist 

m 1 Xiimm2i::M£Mm^mmb^x<7)m^ottii 
Cff*)l4 ] flies JiLhcotrx b y,-Kyrt±. iwie;<^ 

x<mikmm(r)~-v}\^i{^t. ms.-^fkmmA<^m 

itiji:mtmmmm'r(:>fix\,^^zb mmb 
tmm 1 mm^m s <ov ^-m*^ i m^zmmm 
mtnb^x<r>m.^tiims, 

imms ] mZ3U)±co\fxhy^yr^i. 
-)\^mmt:^i'tmmzX'ox. mii:^xm^m 
izmm^iitz 1 ':>mxmmb . mam^mm^. 
i^mizn^^tit: 1 -:>mnmm'eb .mism. 

ofx h y7i^yr-fy-(>aitii^titzimj^mAb:ffx<r)m 

z b ^mib -rs mm 1 7!;Si«^4 (r>\, ^-m*^ i s 



tuB'^ 0 yy-mm%^m lx ©Axst ttanst 

Sr^flgfc-r&txhyt. 
Sr^rts t;^ h y;KyrTft-5T , 
BiiiSv'jyr-tti. 

ijiHettttSlSo;^ h n-i? Jggiiicttttj$i|«lfflc7):i- 

m^<m^vmm<7^--)')i'i^b. if^ix^tm'fh 

titzz b ?:mibi-l ex h y--Kyr. 

[if^8] mi/fx<Dm^mm<^--V)umz 
a. m-- <i>ix^c-- vMznii^v yy 

x\^hzb ^^b^hmo^i \,z^<n^wmb 

ilx<r)m.-^^X^m.. 

[000 1] 

i.wm^'fhWk^m ^m^t. -mwrnbux 

mi.\mmmiix^-;Yyj.t'mM''^<rsm.w^ 
^^mmhtz^cnm'mM^bijxcm^^^^ 

[0002] 

•C, ilxnl^'^-m (^l3ra6 3-264 3 2 7-§-) ^ 
;y;<coig-&SiJfflI*ffi (#gB¥3 - 1813 5 0^) if^ 

immbi}x%:m.^^hfz>h\.z. m^mtmRmx^: 

i^E.mzii^M.mmim±^ix^(7)X\ sws 

mi^^i&b^j:nxi^~^j:%m'i%^<7)mmx'h^b 

[000 3] i^'jy^^-i:exhy$-«i;c. u. 

\^xhy<^mnzx ofSAisat/ttaixgsrff a f;?> 

hy;Kyr^fflv^y::mrr*«!g^$fifc 

2 5 5 6), ^cotSiTiti. ©AXS^Ot ^ t u y^- 

;s«iS«^4Sr«*^L. -ec^f^, i^xhy^atmmzm 
^^x:/fxb-mmm<^m-^iattii^'±mmi^ 
0. zmmizxini. mmmff)m^j:m&:^'xi. 
-^^&<7)'>vyif-mz^mLxi}-(>. mE<7)^m 

0 . ^m^m^i^-iz-ti z b t^x't h . 

[00 04] ^fe, Zcr>m^X-^i. 2^(0t' Xhy^iiiy 

rs:fflv^. -ij</)\i-xy-y^yr<7)^iiixmm7mz 
m<o\;xhy^yrff)^tiiixmi:miththmin^ 
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^09-82 5 56t£I8<OftffiT«, 20J7)br;^h 
[00 06] Sfc. ilBStrmi, ft:*:8SaS:iiJD$-fr 
[ 0 0 0 7 ] $ li, CC. ±iBlS!*lJffir'{i. ffiffi;yx<oflt 

(m^-kmm-htnz. ^HScoftn/iig^ftoa^ 

[0 0 09] -ifmrnmn^mi, vmvvzfiv 
ms^ts:Kx^%'imM^<riijxm^<rmsLmiL i 

[00 10] 

±ioex h y^yrt , miei/ u yr-mzm^:h<o 
^xt:m^m^j::^xm^&t. mn'^'jyi^-mz 

AXSTf^E^yxSrttl^L, Biriei»AIScOf|fcTMiEl§ 

mtiixmt:'€'^xmB:^xmmimf^&timmii!, 
^^htmz. mm^otiiimmt^j:ixoiz. #t 
;^ h y^yr<m:tiixnm^i:mirxMmmm 
mt. ^■tA,x'm&uzi.cox'hi. 
looiDzzx, mmmt ut ti, mm. 
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xavft mm) ^tmo, mmcm^. mi 
vftiiih, tti. nfxtLxii. stmx. mmx. 

}^im\'^hZbifiX'^h. 
[0012] 1 cO^BJt'ti. 3liLii<7)t;:^ 

c^ijitf. mim2<^%^n<r>xo^z. v^-m*^ 

\fx V yrKyrconttfiiSSriaJ&t- S i 0 iizmmh . 

hitXimtliidizbXtXW t^h-h. 
^mti-tij(r)X'hi>. ztilzi*). ^cmi^'Jvr- 

iz. /h§o>'yy^-§ftT3boTt3W±oexhy 

7i^yri)<mnmzM.-^!^^ottiitlfziib. m±air!iim<r) 

m^t. m^^&mt:ffxcrn^-M-^^m±t. srig 
[0013] mm. 3 <o%BB{±. if ^« 1 xf<mm 2 

cofiB3ia±«otrxhy;Kyr*«. friB^'x^fitf&sjtiW 

- Y)v^t . ^^^^Lxa^. mm'xcnmMmm 

[0014] i»««3cOf&BH-C'i±. Mie*'XCOfiti{^S(|ffl 

yt'^}Mt^(:,-m!^\>z-^htx'<^w^<7y^\^^^X'^x 
iSsmm^cT)-- Yii'=iwmum^^xvy\,zi. os*^ 

[ 0 0 1 5 ] i-t, IS*a3<0f&Bfl-Cti, filBiffiiSW 

mmis\nmcr>~- Y)v^imm.xiM<nx v n- 
[0016] wmA<rmm. wmifjmiims 

(OK^-fixf)- 1 m(omii3a±.<ot'x h yr^y-rif. mi. 

iix<rmm!m(r)=.-Y)^^t. 'mmmm(n^. 

titz-- YMznL=y 0 yy-i>^mm<7)Uf^^^&iji 
mtim^^mmif^tix\.^izb i:i^Wit-ti. 
[0017] nm4(omx'^i. ^ximumm<o- 
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[00 18] m^m5<mmii. m^mm^^mA 

x^i&m^zmwzi-^<7)^xmE'§b. fries 
f&mfAmmizmm^ivf^ i -:>mmi^mt . 

15163 Ja±<^t:x h yn:yri)^(>^ttii^ixJ::m&miPtn 
[0 0 1 9] il^Ja5<7)^BHt-ti. ie't^t^::^*-;!' 

Hitjii&«ffl LiTc d 1 1 J: 0 . h >f(iyr<mmz 

lot-Sftfita^, lia^^/hM^l:, fS*<b-f I. 
::fc**T'&l.. i«««60l6Bfl0J:^{c, IS 

^3a5c7)fiie3t]l±c7)txhy;KyrSr, 
iimt^ Oi'h L^lgt -ri. J: 9 tc-ri. t . S^tc 
h y;Kyr&35J^t I. C i; ii^X'% . •mWmm.'UM. 

(^15 1 h yiirsyr<mwfm}!zm.x:% s . s 

^.t, \:xYvir.yr<ni!~)'^-ifr^-)\'h'^^^zt!:htz 
ib. A^MbJ(yri-yxittim±t^ZtipX't 

[0020] m^m7cr>WM^i. i^U y^-i: . 

m<oxhr:i-fmu<7)'^mi,zimiitfx(omi^mmcr> 

ii<^m'ixm.l'fhiif.:Zbi:mib-ri. 

[0021 ] tmm7comx'ii. mi^ffxmmm 

VA^'i^E^A^'^m-iCtc^l. t X'cr)m(r>m^m^X':^':^ 
3&mt7ti©^T'i, ;<fX|lIS5>\«0lSlfiKff1Skr)j£SEi£' 

[0 0 2 2] tti. m^7</)mx'ii. ma-mmi 

[00231 imm8<r>mii. m^7(omMx<D 
mkum<o--vii^mzii. u--vf\^mzmx.(:>ti 
fz~~ }iMzn L v u yy-p^mm<7)-)j^^w^:^ i 
mthmmwmi^ii>tix \.yiz b t:mLbi-^ . 
[0024] n^mmmx'ii. /fxmmumm- 



±-rizbtfix'^&. 

[0025] 
[IWB<0^i6<0Jg®] 

(minMj^s) muz. t^mcomimmmmh 

m&mb:ffx<r>m-^^iiimM.5<r)mmi:yrst. [31 

0tcfl^^j:^t=, m^onamssii. /fx^i^mi 
0 . is«ijs««fit|^a 1 1 ^ ^xmp^m 12. m 

mmmi 9S:^^T-«B£$i^TV^|,, 
[00 26] ;£7)d*>7yxttl^ai0(i, 0. 1-5 
Kg/cm2SScOKHl*l, ff^L<(iO. l~3Kg 
/c m2gSc7)eHl*l-C'^$ii/v:ffiE:»JO;yxSrfitJ& 

oizmi^^titi'jimwmffx^^mm^h. ^<n 

i 3 ^;<rxffiif&Sia 1 0 ti:, 'S^t IfH 1 tcS^-f J: 3 tc, 
0^ L V ^ 3 y 7 V •/ -If *^ ^> cOE^m S- S It Aixl. ^ 
-h3 1, 7^/1^:? 3 2, mtn.'^'y:i.-)\'31,. E;^ 

[ 0 0 2 7 ] life , S^iliSW^ttl&^S 1 Hi, 
W^S- 1 0 0-3 0 0 K g/c m'gftcOlSHi*!, »ll 

L<(il 5 0-2 5 0Kg/cm2(503SHrtTll|g$n 

;^^i«E:^-C"iS§3 7(caiaj-ri.. *^JfeJ^®(cfcv^T 
ti. SsteJS«fr4E)*fflco.-l^yri: L-C, 7:rm'- h 

5C<or9y>'>-^^f>'r4 2A^r^^*<fflv^^i^*. r9 

V SrSE-C-^SI 3 7 {ciMtiJ-r -I. . 
[ 0 0 2 8 ] iiXV^X^m. 1 2«. JiiJ?, 
:5'-<5>/-Cfllf^S4o<7)tr;^hy;Ky7*4 5A, 4 
5B. 45C. 4 5Dl:fiitTV^S, ;^I^>(OU;^hy 
;Ky7-45A, 45B. 45C, 45Dllti:, i'Uy/ 

h y\.z Y ymnH<mm) ^n-th fzyty<rnm.i/ 

yrJ^-SiA, SIB. SIC, SlD*^a$ilTV^ 
C:iX'c>£7)?lfiEi^'J yrJ^-S 1 A-S 1 D*«ffia»f^ 

•rscLfctiO, ^^(o^xhy^yrcoy^xhypi^ 
-eiimiTi^iis. =6rfc, ^xhy^mmmmti, 

mblX. fmi^Vyr-<Di%h*)l,z. ^-rJ'^xr 

[0029] :^xm^m'^m 4*(7)f S§{C* 
llg§it, :ffX^mmm<^^5 0A-5 0Di:iftLX^ 
ti^tii^x h ytr^y-TA 5 A~4 5 DfcSfg?$iXt 

S«?Jg^fm*&fflOfSI3 7t,, 4*C0'SK 
tc3)-«§fL, Si4S0*^tt*&*iJ»ffl<O#5 1 A-5 1 D 

S-trt-Lt -eix-fixtx h y^nyrA 5 a-4 5 d 
Sixxv^s. C:ntJ:')trxhy;K>'r4 5A~4 5D 
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[00 3 0] -C-LT, \^xvy^yrA 5A~4 SDcO 
0^L^VMa:aiP*»'!>tta5*JffllffliO#5 2 A~5 2 Df- 

S^!t«5ttai<OfSSS:l*lc^ti6, -C-it 

mx'^i. 

[0031] <ji:t, mimmmiz9hiyixhy7tiyr 
\^x<r)mmh. 

[0 0 3 2] iai&iXia2^#ML-T, tr;?.hy--i<'>'T 

4 5A{i, i^Vyy-45 1 . i'yy^-4 5 

tciiiitl. ex h y 4 5 2 . D y^^-4 5 1 icis 

Ifsil^vtS-Pi^SOA. 5 1 A. 52A^•*^f«B^ 

sntv^i.. ^fe. :^mmmmx'^i. #50 a, 5 1 

A. 5 2 A?:, \^hl^l--\<)i'^ftl. 
[0033]-- K/l-^S 0 Ati. f »^)io-Cffi*&§ 

ix.t::^'x(D=yv yy-p^^<Dmi^mm'r^r.zM^X' 

*&$r$i|fflltl./^J6c7)#-C-$) 0 , ©AISOX hn-^-Jig 

sp (ijE^f'tjfi) mmzmi^tix^^h. 

5 2A(i. ^S«JPti:X^Xc7)il^<^ttaiS:{6iJfflI-tl. 
tziUffi^'h 0 . trx h y;J?>'7'4 5 AtcfettSttajI 

[0034] Zixh<r>~-\^Jl^^50A. 5 1 A. 52 

(xrigiCfrsS:) , --H;P4 5 3(05feffiai*^i^ 
U yir-4 5 1 t7)f*ljaffiXtiffi®tatt4.it^v:MPl$4 
5 4 SrSSffltS . #**tCti±iBS$^ff 'J V^^-O* 

g|*ltaji-r?.^-h4 5 5*<tg(t^>nti.^l., ^fc. 

i:ith^mx'hi. 



[003 5] --KyP^SOA, 5 1 A, 5 2A*5Ht 

;tifc®t:fe»r^-r . X- hvP4 5 3 <7>^mii^o yy- 

4 5 1 <OrtJailX«JSiHi: BS-fft 0 . tX h V4 5 2 

nX. --Y)\^^5QA. 5 1A. 52A*<Kt;tlt® 

fcfcv^-cti. v'J y^^-4 5 i<orta5{ctt^$fL^;«rx 

X«iSfi;Jg«iR(0-a5*^-?-it <i>-- H;i^# 5 0 A . 5 1 

A. 5 2A<7)#E^i;'^cA'5a^T1ie■rl>^^:*<^ 

:i-H;l/#5 2A»>-Cia:aiXg*''ffi5*il>i:, 

y y^^-4 5 1 (Ti^mz^^^ixtziixsciS^m 
^co^gp*«ttaj$iil. , tfx h yifiyr4 5 a~4 5 d 
<r>'y'}yy-^%. (ttai^*) {i, exh>'4 5 2<rm. 

^^^feV^•C. exhy4 5 2«0l:g{i:l 6mm. XbD 
-^{il 2 5mmT'$)0. ^Jl(i:2 5 c cT'J)!.. 

[ 0 0 3 6 ] 1 Htyixvyif^yrA 5 a 

~4 5 DOv-'J yrJ^-rtt. ®AlS{CiJI,^T;yxSrtt 

mm^(r)^^<m-imz^^-iM&''^^xijxsM 

*Ag«f45rf S84 4 icttajt^ J: ^ fiff 'J V^- 
SIA-S lD&t/~-K;U#5 0A-5 0D. 51 A 

-5 ID, 5 2K'S2\i^^nWmh, ^<nm.Vi 

if^yyt^^Mixn^mith 0 \,zwm-h . 

[ 0 0 3 7 ] . m mmmz^im-^^ttams. 5 

[ 0 0 3 8 ] 0 1 <7)^- h 3 1 1(±, sm^^mi^^ 

tL. jyxttl^S 1 0 i>*hiim:hlSim 3 4 1 J: 0 p 

igS$iiJtE:'3<icO;yx*ifK3 6lc«l&§ixti^ 

tfz. ryy>'^r-^yr4 2Amm^ti. 
iz!i[itx?)i^<oi^s)j<^mkmmMvtmf^mm 
^mmi i*>4>i=si3 7(c«i&§ixtv^2,. 

[0039] ZZX\ m3<D^^ 5y/f-r-h$rl3>'^ 

t , trx h y--Kyr4 5 a~4 5 D«7)®AXg&t^ttaj 
lSWl-t'f^;l^O»f^S:iKBB-rS. ^rfc, I130NV 
K NV3. m/NV5l,i. -etl'etiX-K;P#5 0A 
~50D. x-h';l'#5 1 A~5 ID, at;f52A~5 

l0 0 4 0]m3itZ7ji-ti.oi,z. yfixyyif^y-r 45 A 

exhy4 5 2*%ai«*^/i>i!RA«^t-^l!) 
L, ®AIgS:fi=^. CKTjratcfct/^t, exhy452 
<nmiimili(^ivXti^t,^W^ 1 SrgjaU/cf^tx- H 
;l.#5 0A (NVl) jm%. ^xtmit^tii. B#S 

Tl(il-2#SST'S>0, CKO^lCfcV^T^v-'Jyy 
-4 5 1t7)|*ia5«tEt^:l,. 
[0041]exhy452 *i«5A^tC?g'3 fcf^, Ltf 
A><Lt*^^>r:-H/W#5 0A (NVl ) fj<mti>. ^ 

-jt . mxxmmj-ri t. i^o yy- 4 5 1 (r,n% 

1 HKOifiAlSt'i^U >':J^-4 5 1 rt^fiiA^ns 
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[0 04 2] ~-V/l^^5 0A (NVl) ii<mtXi}^^ 
^mT3i)^^Udk. --H;P#5 1 A (NV3 ) *i 
I3<. I^TStiO. 1-0. Sfj-^T'ftOs ZtHZ 

m±^tlh. --H;l/#5 1 A (NV3) *m^TV^& 

mvmi^^ti. i^>jyy-4 5icoff^mzyzm^ti 
h, mf^s.mt,±ms.x-hii]-h, i^vyy-AsifH 

iij^TEiiisn, ^mm. mmisi!mx'^i>m& 

[0043] mm. iiy^ii' i k g/c m^. ^i^s*?^ 

*<20 0Kg/cm«i:-t«.fc. ;>yxo?^{i:*«jl/2 

OOi^l), ClOiS^ti. >'iJ>';5^-4 5 lc7)§StC^ 
LV^»<0«fiiSMt, f5l^Sc7)lKg/cm2(^;y>!. 
i: S t tc^.?. . =3rfc, 'J yi^-4 5 1 
St|S|l:?S®<01Kg/cm2<7);yxtt, >^Uy:J^-4 
5 1<:0§«(^2»C7)>;^ (ffi:']0Kg/cm2) (O;^- 

T'tii'y >y-^cr)Kf}im- 1 K g/c m2(0ftffT- 
hh^K ;<fxS:fitif^LT + l Kg/cm2(0flE^itjDffi 

I.. ;yX£0«*&E:>32:P 1 1 Lx-mt-f^t. ?I^Jt 
(Pl + 1 ) Jtlt^:^. o^O, ^xcnims. 

•}}Pi^mm-hztizi:->x. M.-^imRi^^\zm 

[0 044] ^fvi. ^^I<i>0;{fXJ:SfiiS^tf^lJ:*^S^ 
^^U4. ^«3 ( = 1+2) f&t^rS. ol; 

.i£o^^oii?af&^A{i r3 J :fjxffmkmn 
^p\t Lx-mx-mt , i%ia^*t4 ( p i + 2 ) 

[004 5] --Yli'^Slh (NV3) imtXtfh 

nm5it^Ltzmz. =.~Y)V^5 2A (NV5) 
*5g3§ . t'^ h y 4 5 2*<®A«*"c)ttai«*T-^il 
tttiJlS^fi=^. I^T5«0. 1~0. 5#gg 

OA, SlAtiHtTfcO, -ewri-H;l/4 5 3c7)5feSg 
IBWi^Uy:/-4 5 lC0|^SatB-T'J)|.<0t\ -5- CI 
tCT^-y K;^'<-;^{4tt< . i^'J y^-4 5 1 
ixtzi}XfmiSM^(n>-mtli--YlV^5 2A ( NV 

5 ) (Timum 5 4*>';>ttai§ixi.. ttaixsi^s^TU 
i^^Tetio. 1-0. 5e^<7)iEiirtT'*>«.. 



[0046] UUi^Oj; 3t<i^<otrxhv--it>r4 5A 

x-himy.^xmmh. 

[0047] 04<7):J'^$y^^^Y-h-C(4. \!:xVy 
/•f?yr4 5A~4 5D«#«*«, 03<O-9-'f ^'/U^'M^ 

;^-rJ:d(C, t;?.h>',ir>'r4 5A, 4 5B, 4 5C, 

r<n^'&a.mi^mithmM^z. mzm< trx h y.-Ky 
miih, ttchh. m\i.zm!,T.mm^Lfz\;xv 

t3=t.-At 

ttih. fztzL. At oo) ffl/?«fxh>'--Ky 

[0048] Z(Oii0^jMWzX*). ztiii><o\::xhy 
/■KyrcTDPttillS**, 4 5 A-»4 5 B-^4 5 C^4 5 D 
^4 5 A- 4 5 c7)Ji;f-C'a^W*^o^ 

mmizm^-^nhzt b^j:hcox\ fitaxmzwistp 

fc^l.. ia4cODttii4cOB#ra^l:co^^57t^-rJ:a 
tfXhy;KV7-4 5iOttajlS*i^S&$n.&B$|5lJt 

[0049] #tX h y;}<'yT*^^)tttti?n/c2l-&tt 

^(obtiiz^xijimvxmti. ^yx/w 
[ 0 0 5 0 ] ^fc. mmm. 1 9 s^ntai^i 5 

<^^«:»J<*Pt, l6?a<&*A3!)«ift^SiL^<ti:^r*J:o 

izm^mmvMi:niiii^-tt-m<7)xm?:^yy^ y 
mmth. zzx\ ^immAiid^x'^m^it^. 

[0051] l6^«*A=Vi/Vo 
X%h, 

[0052] ?I^iy:tBgB5(lfcV>TW, «?a<S^A 

mnii-^-Ammcomx-m.^-^mb-rh, mm, 
^ifxy-yvcom^airMm. 2~4i6H<^jSi«: 
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[0053] :^mtmmx'ii. /fx<7)^s.immzi^m 

A-r S J: 3 Uc<7)X\ i. *) JEm^m^itMRT^xR 
X'M^th Z t ifiX'^ h\iXY y^yr4 5 A~4 5 D 

10 0 5 4] tfc. :mmmxu. mf^&timm 

<n-- YlV^ 5 1 A S: , ©AISCOX h Q-^'JgSSififl? 

yyti^<7mmk\m.zmmi>mii>-^£<ts:'o. mm. 
ytfyrrmmzsmicov. s^ttaigS5ife«s 
[0056] {m2mmm) mz. ^m<^^2mm 
Bbmmmz-^\.^xii. m-m^mtxmm^j: 
[00 57] 05Ui. m2mimmi>zg^&\::xhy^ 
vyir^yrifmm-^ixm-^m:^mm.mmt. mi 

{CfeV^Ts tXh>';K>'r4 5A. 4 5B, 4 5C. & 
t/4 5D(Ofti5'5tC. ll50fcfXby*'y7-4 7A, IS 

\^xvy^yrbnw^^(7)>:^xvyii'^yrAiE. a 
7C. &t;^4 7D{c^ixmi:#^x/v;t(7)i:|plttT-S> 

[00 58] ll5i7)tr;^hy^yr4 7AT-ti. 

J^JtSJfflcT)- - hvi'* 5 0 A**, ©AXg(OX h D-^' 

- - 5 0 Mi. 1 OHJfiJg^cO J: o 

K;l/#5 1 Ai;5V>fcS^|,X hn 
-^'««i5t=&^iag1-&0-cm<. --h';l.#5 lA 
i: \,%\,m ti^U y^-n$ (^fiBf -5 fc t=5rl> . 
[00 5 9] tf.:. ll5<0h-Xhy;Kyr4 7Afli:, 
tXh>'4 5 2OlSfm2 0mm. ;?.ho-^'{i;3 2m 
mX'h'^. ^&l>miOccXh^. -r=5:i5*>. ^1^ 
Sfejg® C^bo-^'l 2 5mm, i^U yi^-^M.2 5 c 
c) tJt^t, Xho-^'&l^yy>':J^-?SfftS/jN$< 

[ 0 0 6 0 ] JjCtC, >!fX^i^m<7)=.- K;l'#5 0 AC7)p 

m^j:m^'S:m6^m\^xmm-th . 



[006 1 ] meizTfs-ri: oiz. -- h;u# 5 0 Aa. 

0*L^v^^mffi^^'; yir-i)^h?E^mi^^tih7ii- 
h4 5 5S-^rUT»r^S. C:<^;K-h4 5 5S::ft-LT^*& 

$n/::?g5\<^f^ffl{=J: --K/l'4 5 33!>«, Iitl4 5 

8ijmzjf^m-rh. tfz. --vj\^4 5 3commiz 
t±, H/P4 5 3 tWLv'y y^J^-rtJ^ffloifrrsi'^ 
5¥tt:»jS'f^ffl^l.9gtti*4 5 7*<igttA>/xTV^S 
■7;U'J:?-y:^^iOA';py) . ^<7)$Ptt«:4 5 7«, 

5 7Sr::i-H;W*:fr^ff LMLT#5r^ftl.^) 
tfiiLT. KiWlfil<^?¥tt:»]S-f^ffltl.. ?¥tt«c4 5 7 
tlx. M'^^, Sli3^;P^:t'Srfflv^SC:t*<t'#l.. 
^fc, 06O--F;P#5OAS:|gl|lii0St®ffl-r 
IZtiiSIt&X'hl. 

[0062] ^fe. 4 3lieoexhy,-Kyr4 7A-4 

7 Dw, mi^i. 08 ( a ) , ( b ) izmmmi o 
izM-^xmrnt^ztm-th (mimmmi^m 

m) . titil. ma (a) txhy.-Kyr±Sfc:iS 

It^jii^rftEv'jyy-^^.^^^JtH, 08 (b) (i, 

[0063] mz. m2mmm<ommmti. 

[0064] t-r. 07<O:J"f Sy^^f-v-hi&fflV% 
X. t;^hy;Kyr4 7A~4 7DcO®AlSatmaj 
iScT) 1 -9-^ ^';K7)i)f^^m 1 llifejg®<0«if^ (03 ) 

[0065] 07 tc^-fi 3 1 . ^x h y--Kyr4 7 a 

fcfct^T , ex h y 4 5 2*<iy:ajffi*»^.iRASS*T^» 

L. ®AXS$rfi=d. Z(r)mi,zi5\,^X . fXhy452 

mmmith^tixi}^hf^m7 ^mMUzmz--v 

fUi?50Aim^. :^xmi^^tll, ZZT. 
;P#5 0 A*«iaAXSOx ho-:?sgSi5a^tcES$ix 
x\^t(r>x\ e;^hyffia*m^)gfi^i:^-5fci# 

fc. \^Xhyxhx:3—!ftm<^j:'oX\'^t<7)X\ 030 

x/tmth atiiixmzmtmmi)m< -c t ^i. t 

[0066] \fxhy45 2timAmzmnfdk. ui 
h< L-r*>4.--K;u#5 0A*>'mi;. m--Y)v^5 
0Ktiimtxi)-(=^m9ifimki,tztk. --hvp#5 

1A*«^<. r:-H;L'#5 1 A*«^U-rv>|.^Tl 0 

i^'jyr-4 5iortg|5tc3£a§tT.S. ^ 

0A(7)^PgP4 5 4lCi«E:>5*5E|]jp§^x|,*>'^ US.-)]{,z 
$iLT , 5*14*4 5 7 F;P4 5 3^5!ii14:)j$:f^ffl 

•fhfz)t>. umv7ri\^^j:}iX'-mmifAmxm, 

[0067] ^LT, --H;P#51A*5ffltT*'^.^ 
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A. 5 1 AtiffltTfcO. -eO--K;P4 5 3cWfeSggB 
«x'jyr-4 5 l<?)rtjaffii:B— C'*)ScOt\ ^Z{Z 
T -y FX'<-;^{4^r< . x'J 5 1 

[0068] :iZX\ --H;U#5 0A3&*®AXgOX 

■C<7)ex h yCD^iljagtiS^^T ex h y4 5 20X h 
o-^- $fe5g^3{)*-- 5 0 A«^PgS4 5 4 Sr S;t. 
tzh^. l:rxhy4 5 2i(*:(cJ:5--H;l'#5 0At 

[00 6 9] ^f^, *IISfeJg®Tt±. 
<7)-- 5 1 A $r . SSAISOX h o-:J'Sg^iS^ 

[ 0 0 7 0 ] KLh<OJ: a tli'f <^tX h y;K>'r4 7 A 

-4 7D(i, Il7c7):?-f =yi?'f-v-hlCtae-5T®AI 

7A~4 7D^(!icc73$lJfflJI(|fft4, #RttiJXS{C^^II*« 
ifttt'?>tlt04O:?'f 5 y^-fA— h t lilttKfJfaiS 

[007 1] :L<r>tt. i^'jy-s^-^ti^^immm. 

±w<n\^}ii,&^^imimm<n^tmmwiz-ti,;i 
Ltt>, m^j:mm!i&.^nh^ti}^x'th. i^vy 
L. i^xtmmnt^x ^i^-^j:m-^m-t<^x\ 

Zbi)<X'^l. 

[0072] (^aonitjgfli) ^suMJ^.^o 

mmiiZm fx h >';K>'r4 7 A~4 7 D SrfflV^T , 



s.imm^^htz>fi<r)^mttix^^h{><ntth. 
[0073] 09 ^^smmm^z^h tx b yr^ 

mmxM. ^?a.wfmtk^ixxi)^tymi,j.mmk^ 
fiht.x'ff)^T\3ifi. ^'iixmmm^t:>ifkitT 

cO^HT 1 4 1 {JSIil t^Bt $ ilT V^l> . 

[0 074] ::<7)J:e^^'^ $y/{ci-:>T. 01 os 
i;qi 1 1 (r>±mmmf,zyTiti~ 0 «-ex h 

M^^hZtt^X'^h, 

[ 0 0 7 5 ] 0 1 o<nnmmx'\,t. hh ex h y^^yr 
<ottaiiS<?)+0<!O^SOt=»:<^e'x h yr>yr<rmiL 
WfiWiW^fii>lo\,z. \:xvyiir^yrAi A-Ai^ 
mm^fih. zzx\ moh-xhy^jfyrottjiH; 

Srviftl)^, fi*J<oex^y;Ky7'4 7A<7)lU:aiI 
ixS iSfJiJ t , *>^>SW:ailS«+ISIOli#Si| 1 2 

1 2^X14, »:i7)ex hy;iryr4 7 BcoDiajig*^ 
ttaj*«2v,i:!SrO, tiJD-rs. 

[ 0 0 7 6 ] mi (oummx'iii , ex h y;Kyr*52 

its. iivtJ:*), &^<0^7. ■f^i)*>exhy;Ky 

r4 7AAX/4 7 B<7)Rha}XS*^'a{J[3I^t^j!&;^il.* 

B^ICJtimT'. 2'3<0^r*«32i:{ctttBlS$:llfirr 
sot-, tttB*2v,co31MRi:iti*^'^rigt^rS. 

[0077] &±i}':^ftmizm'&mmx'iiiiji. 

:^mii±mmiz<nm^^tit ti^T't4^< . 

[oo78]Mx.tf. 4oc7)exhy;Kyrs-fflv^f^ 
tiK 3-o<7)\;xhy^yr^^m5a±.cr,\;xhy:!ity 
r^yri:m^^hzti,x-^i>, ttz. <&xxmcr>ifi}^ 

ttailgJ: '3:Sv%^-f Sy^^^-h (03. H7) {c 
tsf-5tsesit.i.exhy,ifyrT't, exhy^ityr 

[ 0 0 7 9 ] t fc, fx h yyi<:yrcnmm^mtl z 
tizxo. ^^^\^xhy^yr±H!i<7)mm^^ iyy 
^m^otiiiti^t&t^j:imf^x'i£mmiz^-t 

hZbi<X'^l. mm. 1 oiocof xhy^yrco 
^'JUi^:sm^^zm$^ uzi}K fx h y,-Ky7'£osst 

tx(^mizi^±^mi'mizi:i^-^mxif>i. 
[0 0 80] tfz. :¥m(7)m.-^moiiiimmii. 
mw\-m^bix. m^mmm^. y~oyym 
o£»ttaj^yrxJ4JDE7"-x i'-^KyT-tcfflv^s z 
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toosi] 

!^^*«=5r<^rO, mmi:mit. A^itX'^h. 

1 0 0 8 2 ] i , mim 3 ffmmzi:ixi,i. mmy^ 

mj^x'/fx^mmm(o-- h';u#<ogBpa5*-'t^x h y 
mhyr/i^t<^Lfzm^x'i>. ^'xm^<^mAjm 

100 83] tfz. n^msmm^mimimTii. 

[0084] -mm4mm^m8<7)%mizxm. - 

mm h 9 T'/p*^^ ifzm-^x'i> . ^m^inz x 
0 , a- h-;i/co5fe^gi5*5s^ 0 y^^-mmizm^iit 

[0085] m^T^5cr,mmzxmi. m'^mz'?^.^^ 
-jummi:mmti>xoizuz(ox\ t-xhy^yr 

tarn's tm^ I -^x-mtjfztb^ mm^m'mit. m 

mmecomx'ii. mi3a±.(r))fx}'y^yrt:. 

# ^ , iiJPSl/K '09\-f5jmtt^Xolzlti<7) 
x\ ^^{zt'xhy^yr^^L. -mw^mi^tii 
mizmtfz\^x h y^yrcom^ip'S^izM^X'^ , $ 
^iz\::x}-y:i<:yr<r>:t-.f<-Tii-}i'ij^iz^lfz 
to, A^itk^yTi-yx^bi:miL-t&Zti!'X'^ 

I.. 



[llffi<7)fS#^i)iBS] 

(HI 1 ^mizm&^tmitiimm(^myr:i'y:?m 
x'hh, 

[02] *5%BSc^m 1 mmmizm h yro 
mmi^tmmsmmx'h h . 
[03 ] ii?.m^mmmw.z^h\^x v yiiiyr<^ 

[ 04 ] w^com 1 ^gJgSJc^i. 4 h yr^ 
[05] ifWn<nm 2 ll5SJgS5J::<S& tr;^ h yn(yr<r> 

mmmmmEmx'ht, 
m6]^%^(r>'s^2mmm\z^hyixYyifiyr\z 
m'fhixtziixmmmm(r>=i'- k/i-^s o kmmtc 

mT^^m-tmmmx'hh. 

[07] *^BflcO^ 2 lli£JK®<C<SI. h y;J^yr« 

[08] *^B^c7)m2lim®JC«S4ji^tXby;K 
y r(7)ffiS0T'ib -:) T . ( a ) , jftff 'J y rJ^-iffli^ 

tzmx'hh. 

{m9\ ifwn<r>t^3^mmii.zm\^ XV y^yrffy 
hX'hh, 

[0 1 0 J *^0B<7)m 3||j56J^®(cf*?. 4a^h-x h y 

^yr^mmmhb^co^^ iyy^^-h(7)mi 
mx'ht. 

[01 1 ] *%H3c7)|g3^Sfe?g®W^I.43is(ib-;^hy 
r^yr±mumthb%n^A 5y/^-v-ho^2 

5 vi^ttaig® 

1 0 :^xmm. 

1 1 ia!»;i3m;^#iii^s 

1 9 $w^a 

45A, 45B, 45C, 45D t;^hy;Kyr 

47A, 47B, 47C, 47D e;^hy;Kyr 

50A. 50B, 50C, SOD :^X<r)mMm^ 

5 1 A. 5 IB, 5 1C, 5 ID 

5 2 A, 5 2B, 5 2C, 5 2D a^ttai«l|fflffl 
<7)- - 
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